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(57) Abstract: 



PURPOSE: A method is provided 
to obtain a bode plot needed to 
a servo efficiency analysis of a 
hard disc drive like a software 
without a separated hardware 
for obtaining the bode plot. 

CONSTITUTION: An excitation 
signal having an optional 
frequency is generated to feed 
to a drive. The inputted 
excitation signal and a PES 
(position error signal) of a head 
read from a present followed 
track are added in the drive and 
the added result and the PES of 
the head are outputted. A bode 
plot is obtained by Fourier- ,% 
converting the added result and 
the PES of the head inputted 
from the drive according to the 
frequency of the excitation 
signal. Because the bode plot is 
easily obtained without passing 
a complex and difficult process, 
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the productivity is improved by reducing an analyzing time of a servo efficiency. 
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(541 AHM*lfe ME §? g§"4H 



31. §?S¥IOII 3IXHS gfgOl 3|£S01:81 = Cl^a E£10IHO|| BB 5*010. 

U. g*S0l 8H 2 812X1 81fer 31*3 3Uj|:HE SS Sj^S 5NB ^E2| 81E?II01 ?H|2tO| ±nE°||o| 
3E£ 81E CI ^3 E£10IH2| AH a Sfe « Oil 12§i HE iff Sj^S 4= Site SfSi HI SB Oil 
SICK 

CI. S?gS| SHggjaS! fiX|:S1E C|^3 E£10|H2| AH MS s g^ji ?)B BE SS aj^gfSOII S1CH 

ah, gj°i°i ^iu^s 3ixite :i5!i!§i g^sioi feoi e£1oihoii °!3isite xinmsni. 4,01 E£ioiM 

OIIAH. gJ^EIfer &3| 31£!cJs21 SIH ^Sg°J M^ESVEl £IE£lte 8IIE21 ?l XI Oil £1 <M S S 31B81I2 
31 B §21x121 o||E°l ?lx|0||£1£!sg 2|2t £^§1fe XII 221 §31, &3| E£10IMM¥EH gJ^EIte &3| 31 
B §21x121 511 ESI ?lxlOII£1cJSS &3| 31£!cJS21 ^EI^OII CO£1 H£IOIISB8101 HE §£§ »^81 
te X1I321SES OI^CHSs ^§2? BC1. 

£1. ^S°l gfiB §E:81E C|^3 E£10IH2| AHHgfe S^JOII Algfl 4= SI CI. 

CUSS 

£3 



e is hess mmm ?ib sm^ej Ai^gj ?se. 

E2bS W9SI ^A| Oil Oil COS A|±B ?SE. 

E 3S » 61 Al Oil Oil mm HE if 

§S El (450)21011 2*£lte yiiiE. 



9\m 81E P^3 E£10IH(100)21 ffl^y 



5 gSHAI^E'SI H£3|ejgx|°J 81E Cl±3 E£10IM°J AHHSs S*!SS0II BB 

^81 AHHSs ?IB ^E°J SblgJOl ^ME^ICH^ES HE S5(bode plot)S ^ = 8ffe gfSOil 

bb 3101 ci. 

HE i?S 81E CI ^3 E£10IH(Hard Oisk Drive) 21 AHHSsg ^§8111 S^m 4= Site OH^ §2 

6 QI0I9SW 0I» *)^8PI ?!6HA)te OH^ ^S81I2 21§S 31301 BC1. 01 g E 1M B£81CH 

^xii^es ggsie, e is se§s si=§ ?ib ^ei^oj ai^u ^ei eaiei 20m. h 

E ifg§ 8131 ?loHAHfe E 10)1 EA| B HI 21 ^01 HE(bode)S 4 Slfe S£§ 

a*13|(Control Analyzer ) (300) 31 SiOIOI o\H 4131 ^31 (300) S 81 E C|^3 E£10|H( 100)011 2381 
0101 BC1. Omej 4f3l S*! 3|(300)21 4:£^(source:s)3n0IIAH g^Elfe 313^2(6X01 tat ion 
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signal )M 61- E CI ^3 E£fOIM( 100)011 21?\o\H 3 «}SE^AH 6hE CI ^3 E2I0I M( 100)2J P1.P2& 
X^¥Ei tt§*afe 6!§i Ofy§3i!l§ BSof^l «B 0AC(Djgi tal-to-Analog Converter )S0l g28h 
a. 0| EH m DACMB £ 1 CHI EAIB bF2f aoi 2J ¥2 ^ME(200)0)I 9«fS01 ^^6J1I 0f^53^1? 
BB8K)| 2MB ^3|(300)2J CH1,CH2B#^ «SjBO. Ol&lff 3^ 8FE CI ^3 E£F0| M( 100)2] AH 
M2SS21 0SP(120)0IIAH^ r^E^oj 3>£!£]s2f £IE/E*0|M xH^ S|S(110)0IIAJ ^££JOi B§SSte El 
E £1 M Oil AH 2I01£! 5IIE2] 91 xl0{|£l<y s(Posi t ion Error Signal :PES)B 3h#5rOI P1BXF^ *sj»jlf 0|- 
M&-I P2BXFM S6H «»0lia&!S PESM ft^BQ-. 01 Oil [[fdf ?i§i ^ 3| (300) Oil AH ^ CH1.CH2B»B 
§6H £!^£|{=r 6111 OI8810I ME Mf H HfeCK 

#*B fctt» HOI 6fE P^a EdfO|M2J AHM#^e B*j§H>| 916H ^fi§ ME Mf M «I^8PI 9I6H 
AH^ ^E2| 8hE?ll0i ^#fi^oi g ¥2^ME(200)2|- 2§f ^*13|(300)3h gfi8HQ, 2| ^#Q±M 

m #ss^aiij ^ assrs»3i- asanw sa. cd^ah 8fe ci^b e^oim hissxiioii/h^ ah 

M#^ S*JS ?{8HAH !j§l ^*J3|§ ?HI8K)i0*& o[°£ 30)1 3XII^2i 3>X|3il 301. 

SEB AHM#i=§ ^^S ?IB 01 a 9blS8 9^B^. 9UIBS ?SA|310* oPI OS Oil AHM#^ 

S*!AI2H>I XI££JCH «tt#0l »8tB 4^ 91Q . 



d[ £IAH B g£g2| SE Bf *!^B SIB ^E2| ohESIIOi ^ HI 210 1 ^H^?!IOi*<E^ 8FE L\± 

3 EBF0IM2I AHM #^ ^Oil fifiB SE BSB Sl^If 4* SSI SI3B0II SID. 

B tt82| E Cfe 19^:^ S^EJB OlSmOj 8^E CI ^3 E^0|M2j AHM #^ «*{0|| 12^ 

se mmm mmm ^ ssi xiisboii aia. 

#31 g#8>3| ?|B B igg 8hE CI ^3 E£f0IM2| AHM#^ ?IB ME Mf 

soil siouh, 

812121 ^W^m J[X\^ ^^Jli gr48h0l #31 E&OIH0II e!3>8fe 391399. 

#31 E^OIMOIIAH, gJSjSte #31 3^{Ms2F ^XH ^iiei ^^E^^Ei dlE£j^ 6IIE2J ?|X|0||&I6I 
II J\£tmH ^HIxlSI- oilE2j 9ix|0ildH<M^M ^ S^5^ HI23I§^, 

#31 EyOIM^EI gJ^SJfe #3| 3h<M- ^^X|2f o||E2J 9\X\ 0\\&£im.m #3| 3^61^2] ^Il^OII W 

e} ^aioii^^ahoi me mmm *mmt= ni32f§E^ oi^oiss ^se^ &a. 



0181- S *S2J WBSIS ^AIOIIS ES2J »S2J #Ail8l «a»a. 

E 2^ B AIAIO0OI (U^ Al^g! i^l^Ei SEAIB SOIffl, E 3S B WBSI ^AlOIIOil HTB 

ME if ^l^e ?i6H mE CI ^3 E^O|M(100)2f ffl^y §^E| (4SO)S0H 2^3^ 61 M^MEM ^ 

at seaib aoia. 

E 2M S56^, ^&§SEi(430) ^P^^Oil 9^9 ^#2] CI ^3(400)^ AHM ^§¥(426)011 2J5H 
^ElMSEi (430)011 2J5H fflS»0. 5ilEM(412)^ EM^I 0\&MZ\ (414)^¥EH 6I9Q AHSM 
MOW MZ\£\0\ CI ^3(400) ^2] 4^2f §4=^ ^ffl&CF. 3dlH #3| 5I1E^(412)B AHM ^§¥(426) Oil 
2J5H VCM(428)0il 2|oH CI ^3 3|^^#0ilAH SMggf2^ OlgsHI =£^2| =s^iEiO|IAH 

QIOIEHS £|E&D. 2x1^^31(416)^ 8FU2J oil E (412) Oil 2|5H 5)39 Mil Sxie^8K)l £l 

E/^OI^ xny s| ^(Read/Write Channel Ci rcui t )(418)S m^8[D\ , Ql 01 EH ^OlMAIOife #31 £|E/EI 
OIM XH^£I^(418)^¥EH S^£l^ ^llii EfOlM PIOIEiOil KB £rOIMS^M oil E (412) Oil 

2J3JSOSMI 4:§2j Q|0IE)3^ C|^3^0il E|0|M£JE^ BO. 

£|E/ejO|M xHyi|^(418)^ #3| Sx|g = 3|(416)^¥Ei S^Ei^ dlE6Jm^¥Ei QIOlEi ^^B si 
of2 OIM Cl^SohOI DDC(Disk Data Cont roller ) (420)^ #^8KD1 #31 DDC(420)^¥Ei °]3^^ Z\0\ 
m. QIOIEiS 2]3So^04 2x1^ = 31(416)^ i^ElCi. SB DDC(420)^ HH^^ ^^EH(450)2| ojEilUIOI 
^¥^ ¥Ei S^£l^ ^E^^l^2| 3f&<MmM 0r0|3^. filial (422)^ H E| HOI # 5H ^Cf. 

0fOI3^ fi^MBH(422)fe M (424) Oil XH9QOI ^|Oi°^3^0|| OTJO E£fOIM2| S«^ei S^M 

MOIBO. OjIS §2 0fO|3^ fiMSEH(422)fe E 30II EAIB Uf2i &OI ffl^y g ° Ei (450)^¥Ei D\ 
Zltim. 3^AI OIM CI ^3 tt^L xH£l¥(440)S¥Ei 3^£|^ ?|x|0||2H61S PES 21 3^<^m01 #^BCf. 
S (ROM) (424) Oil fc EdfOIMS XilOiS^I ?IB HI Oi H ^ 3 ^ HJ- s3| S^^M ^ 61IE2J AHMHIOi 

EX1ICH St ?lxl*llonS flB ^9&H£I^ if HSKO. 

AHM ^§¥(426)^ DWI3S ^^MEi(422)2J HlOiOil 2J6H MSEi (430)2f VCM(428)g 2*2» ^^A| 

3i3i %m m^mo\ #^&esmi ^&jesEi(430)2j u^t acxsa- vcm2j 2ib»sf s 

^EI HICH^a. CI ^3 t!t xHdl¥(440)^ BIE/EfOI^ XHy U^(418)LH2J AHM ^3E¥(EA|8UI a 
9Jtm)^E\ ^J^£l^ AiMSMOil 2i318F0l PI 01 EH dlE/EfOI^Oll <MmM(0j|M 12 5HE2] 

^ XI Oil eH <M S PES)M S«8^ t^M. 0I3B C|^3<MS xH£|¥(440)^ 32H0il DFOI3S 
BMBBi (422)2f ICsf^Oi Afggi 2i3|E »C*. 

bb eiEimioi^ ^y«Ei ^ioimm mm #^b sie ci^3 EafoiM2f s^si^ m^y s^eh2| jhioi 

¥(EA|8hX| &2*S)£f ME if 9IB JIICHHS3^M Ui¥ DjjSdlOil H98H2 SiEffl. i^2j 

me §5 amareion 2j6H ^ch^i gas sueh#oii saiskm ^q. 

01 E 22[ E 31 SS8t0j B »S9 ^A| Oil Oil 0>e ME if # All 81 ^S6h3|^ &Q: 

PC XIIOi¥£r 500E+31IOilAH AiM#^ ?IB ME if ^I^SSOI 2J^£j2 o^E CI ^3 EEF 
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oim°j owibs ^MsaH(422)^ SEif mm fi?^ii§ s^&a. oioit gemoi qfoibs a§§ 

£l(422)fe 510Ef ^lOilAH ^b|Q P40H2J oilEMe ^3 oil EM ^§6H2 32f Q|ga*r P ^3 £ Oil AH 61- 
US| §^li SSffCK 3 aim 0F0I3^ S^§EH(422)£r 520B3il^ HSSK)! ^§9 

^si^i ^61]], g^j^sf ^s^ais ^mni&M pc wich¥^ ^s§^ ?§&si xiais^ ch 

[n^i^ii pc Jiioi^fe noil g&shoi an^m^s :nxi^ ^^i§ dfoib^ 

2^»a(422)oii a^ea. naa mE p±b EafoiMdoo)2i oioibs ^^seH(422)^ ssob^ioiiah 

C\±B. xHP¥(440)S¥Ei SJ^EIiir ollESI ?| XI Oil a 6! 2* PES 21- £J^!@ ^26111 ^BCJ. 

m\H mOIBS ^Mga(422)*= lM(^fl)a 6IIE2I «X|0|ia£!S PESM ^ PC fllOi¥ 

S MBCL 01 Oil PC *IICH¥£r 540&^IO||AH 3h£!£!^2J- ?IMO|iafc!fi PESM 3iat!S2| ^Hf^ 

Haooee(FFT)8Hi n sat* ssobsioiiah bsbsq. nam pc xjioi¥i= 56oe+^is si 

8*01 OIS01I fi^ff ^^<M^oj ^n}40|- sfixl Ol^foj^g ^3>l ^Sx|}=r 6^E P^B E£[ 

0IM2| AHM^M ^SH ei^hSH ^fe ^a^sSJ SCR ^H*^£ SStt 4^ 21 0. oa/H 560 e 

3121 SAHi d^oib^ s^ean (422)011 ei^sH^ ^sxi oi&oia. pc flioi¥^ 

570 EMI ^ afflSKM ^£!£11l2J ^R[^j\m S^SE^ ^SAI^ls 01 M DAI OFOIB^ a M»a (422)011 
WEJtM 0>OIB£ SMga(422)i=: SIES PES 21 £J^!9 3^8*01 PA| PC HICH¥^ S^mb 

5}§M2j mmM, iH^y ssaoii sua^aife ^iu^oii taa ah^ qb b 

}|(Amplitude)2f ¥1 ^( Phase )M D\X\S= ME M^OI SAISOSW. gg^b &^6| ffl±tf g^aSIS 
OlgoK* 6hE P±B EaOIMOl AHM£!^M 4^ SA^il £|fe 2J0IP. 



2AUI HH^OII AHM£jfe2| S*!AIZ*S Ef^AI^ 'j^§ SF&AIU ^ Slfcr 3901 SIP. SE© B 

ahm m^m 9\m sesi 6^e?iich shi &oi ^h^^ich^e^ me iff amir ^ 
(hi , rnE^ioi 3di ^ejoii crf^ sbis a as- ^ ai^ s3fE an. 



1 

8>E P^B EBI0IM2J AHM^^ 9\& ME ^^^SOil 2iOi AH , 

gj2j2i ^n^M ^xib ^s^iti »^8*oi ^>oi e^oimoii ei^hSFfe unasa, 

E2I0I MCHI AH , gJ^EJ^ Dt&£im.2\ mJU ^iie! §^2§¥Ei dlEEJ^ 61IESI ?lxl0|iad 

EdfO|M^¥EH ^j^EJ^ tf^l DM 39X10 5IIE2I 9| « 0|| £H 61 fi « «3| ^Hfc!fi2| ^Ef^OII CEf 
Si HEIOIie&mOl ME M^g a^8^ XH3Hf§E^ OI¥OISM ^§2^ 8^ ME 
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